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Experimental 

Crystal data 

[Ni(NCS) 2 (C 6 H 10 N 2 ) 4 ]-C 6 H 1 , 

M, = 725.67 

Triclinic, PI 

a = 8.640 (8) A 

b = 12.561 (11) A 

c = 19.30 (2) A 

a = 101.815 (15)° 

P = 98.817 (16)° 



Data collection 

Bruker APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
7mm = 0.879, r maI = 0.981 

Refinement 

R[F 2 > 2a(F 2 )] = 0.073 

wR(F 2 ) = 0.240 

S = 1.02 

6625 reflections 



y = 107.895 (11)° 
V = 1898 (3) A 3 
Z = 2 

Mo Ka radiation 
\i = 0.66 mm -1 
T = 100 K 

0.20 x 0.20 x 0.03 mm 



13255 measured reflections 
6625 independent reflections 
4497 reflections with / > 2cr(/) 
R:„, = 0.072 



439 parameters 

H-atom parameters constrained 
A/w = 0.78 e A~ 3 
Ap mi „ = -1.31 e A -3 



In the title compound, [Ni(NCS) 2 (C 6 H 10 N 2 ) 4 ]-C 6 H 10 N 2 , the 
asymmetric unit comprises a Ni 11 complex and a co-crystallised 
molecule of 3,4,5-trimethyl-lif-pyrazole (PzMe 3 ). The Ni 11 
atom is coordinated by four PzMe 3 molecules and two 
thiocyanate anions to define a trans N 4 S 2 distorted octahedral 
geometry. A number of intramolecular N— H- ■ -N, N— H- • -S 
and C— H- ■ N interactions contribute to the stability of the 
complex. The crystal structure is stabilized by intermolecular 
N— H- • -S interactions, which link neighbouring molecules 
into chains along the a axis. 

Related literature 

For some background to imidazole in coordination chemistry, 
see: Hossaini Sadr etal. (2004, 2006, 2008); Wriedt etal (2010). 




H 3 C CH 3 



Table 1 

Selected bond lengths (A). 



Nil-Nl 2.071 (5) Nil— N6 2.111 (5) 

Nil-N2 2.065 (5) NU-N8 2.120 (5) 

Nil-N3 2.128 (5) Nil-NIO 2.108 (5) 



Table 2 

Hydrogen-bond geometry (A, °). 



D-H-A 


D—H 


ft- -A 


D-A 


D-H-A 


N5— H5---N11 


0.86 


2.15 


2.970 (8) 


159 


N7-H7---S2' 


0.86 


2.66 


3.441 (6) 


152 


N9-H9- ■ Si" 


0.86 


2.59 


3.348 (6) 


148 


N12-H12---S1 


0.86 


2.49 


3.292 (7) 


156 


C3-H3A- ■ N2 


0.98 


2.57 


3.338 (9) 


135 


C14-H14.4- ■ NI 


0.98 


2.50 


3.324 (9) 


141 


C20-H20^1- ■ NI 


0.98 


2.49 


3.371 (8) 


150 


C21— H21A- • .N2 


0.98 


2.48 


3.326 (8) 


145 


Symmetry codes: (i) x — 


l,y, z; (ii) x 


+ i,y,z- 







Data collection: APEX2 (Bruker, 2004); cell refinement: SAINT 
(Bruker, 2004); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 

This research was supported by Research Fund Number 
403/313 from the Azarbaijan University of Tarbiat Moallem. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: TK2796). 
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^ra/is-Bis(thiocyanato-/<:A / )tetrakis(3,4,5-trimethyl-l//-pyrazole-ft:A^ )nickel(II)-3,4,5-trimethyl-l/Z- 
pyrazole (1/1) 

M. Hossaini Sadr, J. T. Engle, C. J. Ziegler, B. Soltani and Z. Mousavi 
Comment 

Complexes of pyrazole -based ligands are a frequent subject of chemical investigations and are used to better understand 
the relationship between structure and activity in the active sites of metalloproteins (Wriedt et al, 2010). Currently, there is 
interest in designing various pyrazole-derived ligands with specific structural properties to fulfill the specific stereochemical 
requirements of a particular metal-binding site. In our systematic studies on transition metal complexes with pyrazole de- 
rivatives (Hossaini Sadr etal, 2004; Hossaini Sadre^ al., 2008; Hossaini Sadr et al, 2006), the title compound was prepared 
and its X-ray crystal structure was determined. 

The asymmetric unit of the title complex, Fig. 1 and Table 1, comprises one molecule of the complex and a co-crystal- 
lized pyrazole ligand. The geometry around Ni is that of distorted octahedron and is coordinated by four 3,4,5-trimethyl-3//- 
pyrazole molecules and two thiocyanate anions. A number of intramolecular N — H-N, N — H---S and C — H--N interactions 
contribute to the stability of the complex. The crystal structure is stabilized by intermolecular N — H---S interactions which 
link neighbouring molecules into chains along the a axis (Fig. 2 and Table 2). 

Experimental 

To a mixture of NiCl 2 .6H 2 0 (0.1 g, 1 mmol) and Pz(Me) 3 (0.185 g, 4 mmol) in acetone (30 ml), KSCN (0.08 g, 2 mmol) 
was added and the mixture was stirred for 12 h. The resultant solution was then filtered. The filtered solution was then stored 
for three days at 269 K after which blue plates formed. 

Refinement 

All C-bound H atoms were positioned geometrically with C — H = 0.98 A and included in a riding model approximation 
with U[ so (H) = 1.5 jy e q(C). The N-bound H atoms were located from the difference Fourier map but were fixed with N — H 
= 0.86 A, and refined with C/ iso (H) = 1.2(7 eq (N). 

Figures 



Fig. 1. Molecular structure of the asymmetric unit in the title compound showing 40% prob- 
ability displacement ellipsoids and the atomic numbering. H atoms have been removed for 
reasons of clarity. 
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Fig. 2. A partial packing diagram of the title compound viewed down the b axis showing an 
extended chain along the a axis through N — H - S interactions (dashed lines). Only the H 
atoms involved the H-bonding are shown. 



frans-Bis(thioq'anato-KiV)tetral<is(3,4,5-trimethyl-1H- pyrazole-KiV )nickel(ll)-3,4,5-trimethyl-1 H-pyrazole (1/ 
1) 



Crystal data 

[Ni(NCS) 2 (C 6 H 10 N 2 )4]-C 6 H 10 N 2 

M,-= 725.67 

Triclinic, PI 

Hall symbol: -P 1 

a = 8.640 (8) A 

b= 12.561 (11) A 

c = 19.30(2) A 

a= 101.815 (15)° 

(3 = 98.817(16)° 

y = 107.895 (11)° 

V= 1898 (3) A 3 



-3 



Z = 2 

F(000) = 772 
D x = 1.270 Mgrrf 
Mo Ka radiation, X = 0.71073 A 
Cell parameters from 2348 reflections 
6 = 2.2-23.6° 

H = 0.66 mm 1 
T= 100 K 
Plate, blue 

0.20 x 0.20 x 0.03 mm 



Data collection 

Bruker APEXII CCD 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r min = 0.879, J max = 0.981 
13255 measured reflections 



6625 independent reflections 

4497 reflections with / > 2o(i) 
R M = 0.072 



/i = -10-*10 

£ = -14^14 
/ = -22-*22 



Refinement 



Refinement on F 

Least-squares matrix: full 

R[F 2 > 2a(F 2 )} = 0.073 

wR{F 2 ) = 0.240 
S= 1.02 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
w= 1/[0 2 (F O 2 ) + (O.13O9 J P) 2 ] 
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6625 reflections 
439 parameters 
0 restraints 



where P = (F 0 2 + 2F c 2 )/3 
(A/o) max < 0.001 

Ap max = 0.78eA" 3 

Ap min = -1.31 e A -3 



Special details 

Experimental. Estimated minimum and maximum transmission: 0.5159 0.7457 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

2 2 

Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 
al i?-factors R are based on F, with F set to zero for negative F . The threshold expression of F > o(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement, if- factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 





X 


y 


z 


J J * IT J 

u iso "-^eq 


Nil 


0.82210 (8) 


0.80401 (6) 


0.72446 (4) 


0.0256 (2) 


SI 


0.23581 (18) 


0.61334 (13) 


0.71314(9) 


0.0378 (4) 


S2 


1.41564 (18) 


0.96437 (13) 


0.82925 (8) 


0.0377 (4) 


Nl 


1.0794 (6) 


0.8855 (4) 


0.7525 (2) 


0.0309 (11) 


N2 


0.5670 (6) 


0.7197 (4) 


0.7044 (2) 


0.0314(11) 


N3 


0.8625 (6) 


0.6637 (4) 


0.7608 (2) 


0.0270 (10) 


N4 


0.9828 (6) 


0.6877 (4) 


0.8216(2) 


0.0305 (11) 


H4 


1.0376 


0.7567 


0.8491 


0.037* 


N5 


0.7197 (6) 


0.8244 (4) 


0.8696 (2) 


0.0285 (10) 


H5 


0.6683 


0.7505 


0.8556 


0.034* 


N6 


0.8146 (6) 


0.8857 (4) 


0.8304 (2) 


0.0310(11) 


N7 


0.6340 (6) 


0.9627 (4) 


0.6944 (2) 


0.0314(11) 


H7 


0.5738 


0.9364 


0.7229 


0.038* 


N8 


0.7747 (6) 


0.9386 (4) 


0.6841 (2) 


0.0305 (11) 


N9 


0.9785 (5) 


0.7043 (4) 


0.6119(2) 


0.0282 (10) 


H9 


1.0544 


0.7099 


0.6483 


0.034* 


N10 


0.8375 (6) 


0.7269 (4) 


0.6191 (2) 


0.0302 (11) 


CI 


0.4274 (7) 


0.6768 (4) 


0.7076 (3) 


0.0251 (12) 


C2 


1.2198 (7) 


0.9184 (4) 


0.7837 (3) 


0.0270 (12) 


C3 


0.6728 (7) 


0.4835 (5) 


0.6679 (3) 


0.0352 (14) 


H3A 


0.6323 


0.5387 


0.6484 


0.053* 


H3B 


0.5802 


0.4272 


0.6793 


0.053* 


H3C 


0.7174 


0.4427 


0.6315 


0.053* 


C4 


0.8071 (7) 


0.5473 (5) 


0.7351 (3) 


0.0291 (12) 


C5 


0.8928 (7) 


0.4983 (5) 


0.7804 (3) 


0.0299 (13) 


C6 


0.8723 (8) 


0.3719(5) 


0.7691 (4) 


0.0442(16) 


H6A 


0.9432 


0.3625 


0.8105 


0.066* 
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C\ AW C ( A\ 

U.4oOO (4) 


noil/: 

U.ol lo 


(3) 


n m a /z f 1 1\ 
U.U340 (1Z) 




rll2 


U.30 / / 


C\ A QQA 
U.4W4 


A 777c 
U. / / / J 




n n/ii* 
U.U4Z 




C2 / 




A 07/1') 
U.Z /4Z yj) 


n 7^c 1 
U. /ool 


\V 


n ncni /i 7\ 
U.UJUZ yl / ) 




TT17 A 

rl2 /A 


U. 1542 


U.Z /40 


A 771 /i 
U. / / 14 




n n7C* 
U.U / J 




unD 
HZ ID 


A T1 11 

U.3111 


n in/: 1 
U.ZUol 


U. /ol4 




n n*7^ * 
U.U /3* 




H2/C 


U.3U6D 


A 1*7 1 A 
U.Z /1U 


A "7 1 Ol 

U. /loZ 




n n*7c * 
U.U /3* 




C28 


U.4240 (5) 


A 1 Oin /C\ 

U.3oZU (J) 


a o 1 on 


(3) 


n m /i i n i\ 
U.U343 (13) 






U. 34y2 yl) 


A /1AA1 /'CA 

U.4UUZ (J ) 


n C7n 1 

u.o /y i 


(3) 


U.U34o (14J 




pin 


U.oUlU (1UJ 


U.3 13U (0) 


n nnn 1 

u.yuy i 


( 4 ) 


n nco /i\ 
U.U Jo yZ) 






U.525S 


A 1*3 /I *7 

U.Z34 / 


n ooi c 
U.oo 1 J 




n noo* 
U.Uoo* 




UIAD 




a nc*) 
U.3ZJZ 


n n/:m 
U.yoUi 




n noo* 
U.Uoo^ 




H30C 


0.7157 


0.3217 


0.9052 




0.088* 




C31 


0.6268 (8) 


0.5218(5) 


0.9051 


(3) 


0.0401 (15) 




C32 


0.7669 (8) 


0.5892 (6) 


0.9702 


(4) 


0.0469(17) 




H32A 


0.8139 


0.6697 


0.9678 




n mn sfe 

0.070* 




H32B 


0.8539 


0.5543 


0.9709 




0.070* 




H32C 


0.7248 


0.5880 


1.0145 




0.070* 




Atomic displacement parameters 


(A 2 ) 












U n 


7-/22 


/V 33 

u 


U 


u 


U 


Nil 


0.0254 (4) 


A AIO 1 (A \ 

U.UZol (4) 


n A*)A/* fA\ 

U.UZUo (4 ) 


A AA7 1 
U.UU / 1 {3) 


n nni/: 
U.UUZo {3 ) 


n nn/;^ fi\ 
U.UUoj {3 ) 


SI 


0.0277 (8) 


A A/11/: /Q\ 

U.U4Z0 \ y ) 


A A/1 /CI /I A\ 

U.U40Z (1UJ 


A AAOO ^7\ 

U.UUoo { 1 ) 


n nn7i /'7\ 
U.UU 1 Z y / ) 


n ni/i/: /7\ 
U.UZ40 yl ) 


S2 


0.0279 (8) 


a A/i /:i sq\ 
U.U403 J 


A A1/C7 /'O'i 

U.UZO / ^oj 


A AA77 /^7\ 
U.UU / / y/ ) 


n nn i 7 //c^ 
U.UU 1 / yo) 


n nnin ^/;\ 
u.uuzu yo) 


Nl 


0.033 (3) 


A AIO /'lA 

U.UZo (ZJ 


a n*n 
U.UZj (J ) 


A AA/C /'lA 

U.UUo (ZJ 


n nnn ^i\ 
U.UUU (Z J 


n nnc /i\ 
U.UUj yZ) 


N2 


0.032 (3) 


A AH /1\ 

U.U3Z (3 J 


n ni 1 ^i\ 
U.UZ1 \1) 


n nn^ /i\ 
U.UUj (ZJ 


n nni fi\ 
— U.UU3 (Zj 


n nni ^i\ 
U.UU3 yZ) 


N3 


0.029 (2) 


A A1Q /">\ 

u.uzy jzj 


A A 1 Q /1\ 


n nn/: /i\ 
U.UUo yZ) 


n nn in / 1 n\ 

u.uuiu (iyj 


n nn/i /: /1 o\ 
U.UU40 (,loJ 


N4 


0.035 (3) 


A All /1\ 

u.uz / yZ) 


n mi /ia 
U.UZZ (Z J 


n nno d\ 
u.uuy yl) 


n nn/i f~>\ 
— U.UU4 (Z j 


n nnin (\ n\ 
U.UU3U (iyj 


N5 


0.031 (3) 


A A1C /1\ 

U.UZj (ZJ 


A A1/1 /1\ 

U.UZ4 yl ) 


n nn/i /i\ 
U.UU4 yZ) 


n nn/i /'ia 
U.UU4 (Z ) 


n nnc 7 ( \ n\ 
U.UUj / yVy) 


N6 


0.040 (3) 


a ni/: fi\ 
U.UZO (ZJ 


A All /1\ 

U.UZZ (^Z J 


n nnc /i\ 
U.UUj yZ) 


n nni /OA 
U.UU3 yZ ) 


n nn/:/i /^i n\ 

u.uuo4 (iyj 


N7 


0.028 (3) 


a A/i/1 
U.U44 (3 J 


U.Uj J (j J 


n ni o ^i\ 
U.Ulo (ZJ 


nni/: /i\ 
U.Ulo yZ) 


U.U1 / yZ) 


N8 


0.032 (3) 


a nil /"n 

U.U31 ^3J 


A aio 
U.UZo ^J J 


n ni n /"i\ 
U.U1U ^ZJ 


n nn/: /i\ 
U.UUO yz ) 


nnin /i\ 
U.U1U yZ) 


N9 


0.021 (2) 


A A1Q 

u.u3y (3 ) 


A A1Q /"3\ 

u.uzy ) 


n ni *) /i\ 
U.UlJ (ZJ 


n nn7 /'ia 
U.UU / yZ) 


fl fit A fl\ 
U.U14 yZ) 


N10 


0.032 (3) 


A A/1 A /*J\ 

U.U4U (3 ) 


A A1 1 /1\ 

U.UZ 1 ^Z J 


n n|4 /i\ 
U.U14 yZ) 


n nnc /i\ 
U.UUJ yZ ) 


n ni 1 /i\ 
U.U1 1 yZ) 


CI 


0.027 (3) 


A A1/C 

U.UZO [ J ) 


A A1/1 /"3\ 

U.UZ4 ^J ) 


n ni *i /"i\ 
U.UlJ (^ZJ 


n nni /i\ 
U.UU3 (^Z J 


nnin /i\ 
U.U1U yZ) 


C2 


0.040 (3) 


U.UZj (3) 


A A 1 7 

U.U1 / ( j J 


n n 1 n /^i\ 
U.U1U yZ) 


n n 1 n /^i\ 
U.U1U (ZJ 


n nn/; /1\ 
U.UUo yZ) 


C3 


0.036 (3) 


A A1 1 

U.U31 (3) 


A A1A 

U.UJU (j J 


n nn7 
U.UU / yo) 


n nn 1 /"3\ 
U.UU1 {3 ) 


n nn 1 *'i\ 
U.UU1 yZ) 


C4 


0.030 (3) 


a nin /i\ 
U.U3U (3 J 


A All 

U.UZZ (J J 


n nnc /i\ 
U.UUJ yZ) 


n nn/: /i\ 
U.UUo yZ ) 


n nn7 /ia 
U.UU / yZ) 


C5 


0.035 (3) 


A A1A 

u.uzy (3) 


A AIO /1\ 

U.UZo (3) 


n n 1 1 /i ^ 
U.UU (3) 


n n 1 1 /i ^ 
U.U1Z (3) 


n nno /'1^ 
U.UUo (Z) 


C6 


0.051 (4) 


0.034 (3) 


0.043 (4) 


0.011 (3) 


0.009 (3) 


0.009 (3) 


C7 


0.038 (3) 


0.034 (3) 


0.022 (3) 


0.014(3) 


0.007 (2) 


0.008 (2) 


C8 


0.056 (4) 


0.044 (4) 


0.025 (3) 


0.023 (3) 


0.001 (3) 


0.010(3) 


C9 


0.044 (4) 


0.049 (4) 


0.023 (3) 


0.008 (3) 


0.009 (3) 


0.004 (3) 


CIO 


0.025 (3) 


0.040 (3) 


0.018(3) 


0.010 (2) 


0.000 (2) 


0.002 (2) 
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1 1 
CI 1 
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U.U3 1 {3 ) 


Pi PilA (1\ 

U.U34 {3 ) 


A AT) f1\ 
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C1Z 
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Pi AAO fl\ 

U.UUo \1) 


Pi AA1 fl\ 
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U.UU / (2) 


C14 
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U.U4y (4 ) 


Pt PilA f1\ 

U.UZ4 (3 ) 


Pi PiA 1 (A \ 

U.U41 (4J 


Pi PtPt 1 S1\ 

— U.UU1 {3 ) 


pt PtPti fi\ 
U.UU / y3) 


U.UU4 (i ) 


CI D 


Pt Pt^^ (A\ 

U.U33 (4) 


Pi Pi&Q SZ\ 

U.Uoo yj ) 


A Pi&Q 

U.Uoo yp ) 


Pi A1 Q fA\ 

U.U3o (4) 


Pi A1A fA\ 

U.U3U (4) 


U.Uii (4j 


ClO 


Pi Cilfc f1\ 
U.U30 ) 


U.U30 {3 ) 


A A/1 T //I \ 

U.U4Z ^4 ) 


A A 1 *7 fl\ 

U.U1 1 y3) 


p\ P\ 1 f\ fl\ 
U.U1U (p) 


U.U 1 J) \5) 


i 7 

CI / 
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U.U44 (4 ) 
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a nil fiA 
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Clo 


a Pilpi (Z\ 
U.U IK) (J) 


U.Uo / \p) 


U.Uul {J ) 


A A1A (A\ 

U.U3U 


A p\ll (A\ 
U.UZ / (4J 


U.U3o {4} 


1 Q 

civ 


a An fi\ 

U.U3 1 {3) 


Pt fill fl\ 
U.U3Z {3 ) 


Pt ftOA fl\ 
U.UZo (3 J 


Pi PtPtQ f1\ 

u.uuy {3 ) 


A AA/C /i\ 

U.UUo {3 ) 


u.uuy (2) 


czu 


U.U30 {3 ) 


Pi PiAQ (A\ 
U.U4y (4J 


A A17 (A\ 

U.U3 / (4J 


A A 1 Q fl\ 

U.Ulo {3 ) 


A A 1 (L CX\ 

U.Ulo y3 ) 


U.Ulo 


CZ 1 


U.U3 / ( 3 ) 


pi m^ 1 
U.U / 1 (p) 


a p,l 1 
U.UZ1 (3 ) 


A A 1 Q 

U.U15 {3 ) 


A AA 1 /1^ 

U.UU1 y3 ) 


A A A "7 {1\ 

U.UU / {j) 


c^ii 
CZZ 
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CZ3 
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Pi ATI f1\ 

U.UZ3 {3 ) 


Pt Pti i fi\ 
U.U1 / (3J 


Pi AAO f1\ 

U.UUo {3 ) 


A AAO 

U.UUo (3 ) 


CZ4 


Pi Pi£.Pi (K\ 

U.UoU p ) 


Pi PiQZ f&\ 

U.Uoj [p) 


Pi A1A fA \ 

U.U3U (4 ) 


A A1 Z SA\ 

U.U3j (4J 


Pi AAA f1\ 

u.uuy (3 ) 


A AAA 

u.uuy (4) 


CZD 


P\ PilQ l"X\ 
U.U35 y3 ) 


Pi PilA 1"X\ 

U.U34 {3 ) 


A Pill f1\ 

U.UZ / [3 ) 


A A 1 Q /"3\ 

U.U15 {3 ) 


A A1 1 CX\ 

U.U1 1 y3 ) 


A A1 T /^-l 

U.UU (Zj 


CZo 


Pi Pi A Pi fA\ 

U.U4U (4 ) 


Pi PiZl SA\ 

U.UDZ (4) 


Pi A 1/1 f1\ 

U.U34 (3 J 


Pi PilA f1\ 

U.UZ4 {3 ) 


Pi Pi 1 A f1\ 

U.U14 {3 ) 


A A1 A t"i\ 

U.U14 (i ) 


\T1 1 

JN 1 1 


Pt PtlQ f1\ 

U.U3V {3 ) 


pt nil fi\ 
U.U3 1 \3) 


a nn /i\ 
U.U3Z {3 ) 


U.UUj yl) 


Pi AA£ fl\ 

U.UUo yl ) 


A A 1 1 /OA 
U.U1 1 (2 ) 


JN 1Z 


Pt Pti~i fi\ 
U.U3 / y3) 


U.U3J {3) 


Pt PtlQ fi\ 

U.UZo {3 ) 


Pi AAO fl\ 

U.UUo yl) 


Pi AA 1 /")\ 

U.UU1 yl) 


A A1 1 f~>\ 

U.UU (2) 


C27 


A AC*7 (A \ 

0.057 (4) 


A A/1 1 / A\ 

U.U41 (4) 


A P\ A £ / A\ 

0.046 (4) 


A A 1 1 /I \ 

0.011 (3) 


a aa o /^^ 
0.008 (3) 


a a 1 a 
U.U1U (3) 


C28 


0.039 (3) 


0.034 (3) 


0.030 (3) 


0.010(3) 


0.012(3) 


0.011 (3) 


C29 


0.035 (3) 


0.040 (3) 


0.037 (3) 


0.012(3) 


0.014(3) 


0.022 (3) 


C30 


0.069 (5) 


0.057 (5) 


0.063 (5) 


0.027 (4) 


0.020 (4) 


0.037 (4) 


C31 


0.045 (4) 


0.040 (3) 


0.032 (3) 


0.008 (3) 


0.004 (3) 


0.017(3) 


C32 


0.037 (4) 


0.051 (4) 


0.043 (4) 


0.005 (3) 


0.000 (3) 


0.017(3) 



Geometric parameters (A, °) 








Nil— Nl 


2.071 (5) 


C13— C14 


1.495 (8) 


Nil— N2 


2.065 (5) 


C14— H14A 


0.9800 


Nil— N3 


2.128 (5) 


C14— H14B 


0.9800 


Nil— N6 


2.111 (5) 


C14— H14C 


0.9800 


Nil— N8 


2.120 (5) 


C15— C16 


1.529 (9) 


Nil— N10 


2.108 (5) 


C15— H15A 


0.9800 


SI— CI 


1.632 (6) 


C15— H15B 


0.9800 


S2— C2 


1.645 (6) 


C15— H15C 


0.9800 


Nl— C2 


1.171 (7) 


C16— C17 


1.378 (8) 


N2— CI 


1.177 (7) 


C17— C19 


1.415 (8) 


N3— C4 


1.347 (7) 


C17— C18 


1.491 (8) 


N3— N4 


1.354 (6) 


C18— H18A 


0.9800 


N4— C7 


1.360 (7) 


C18— H18B 


0.9800 


N4— H4 


0.8599 


C18— H18C 


0.9800 


N5— C10 


1.337 (7) 


C19— C20 


1.488 (8) 


N5— N6 


1.371 (6) 


C20— H20A 


0.9800 


N5— H5 


0.8597 


C20— H20B 


0.9800 


N6— C13 


1.358 (7) 


C20— H20C 


0.9800 


N7— C16 


1.337 (7) 


C21— C22 


1.498 (8) 


N7— N8 


1.372 (6) 


C21— H21A 


0.9800 


N7— H7 


0.8595 


C21— H21B 


0.9800 


N8— C19 


1.339 (7) 


C21— H21C 


0.9800 
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1.34/ {/) 
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u.youu 
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n nonn 

u.youu 


/ • "J TJI ~D 

C3 — hi 3 hi 


u.youu 


PTC p')/: 

CZD — CZ0 
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1.DU1 (o) 


/ • "J TJI ( " 

C3 — hl3C 


u.youu 


CZ0 — hlZOA 


n nonn 

u.youu 


C4 — C3 


1 /I 1 1 /o\ 

1.411 (o) 


CZ0 — hlZOB 


n nonn 

u.youu 


C3 — C / 


1 101 /0\ 

1.3o3 \o) 


CZ0 — rlZOC 


n nonn 

u.youu 


CD — Co 


1 cnn /o\ 

i.3uy (0) 


Ml 1 P11 

JN 11 — C31 


1 1 CI /''7\ 

1.333 (/) 


Co — Ho A 


u.youu 


XT 1 1 XT 1 1 

JN 1 1 — JN 1Z 


1 ice 

1.333 (0) 


Co — Hoh> 


u.youu 


XT IT PTO 

JN 1Z — CZo 


1 1 C/i /'*7\ 

1.330 (/) 


Co — hlOC 


n noAA 

u.youu 


XT I 1 nil 

JN 1 Z — hi 1 Z 


n 0/.AA 

U.oOUU 


C/ — Co 


1 /l OT ZO\ 

1.4oZ (o) 


POn p^o 

CZ / — CZo 


1 /im /OA 

i.4yz (0) 


Co — hloA 


u.youu 


pon i i ~> "7 a 

CZ / — hlZ / A 


n nonn 

u.youu 


Co — hlohi 


u.youu 


pon I I "> "70 

CZ / — hlZ Id 


n nonn 

u.youu 


/^O I III/' 

Co — hloC 


n noAA 
U.yoUU 


CZ / — hlZ /C 


n nonn 

u.youu 


cy — C1U 


1 AC\/Z ZO\ 

i.4yo (o) 


PTO /^Tfl 

czo — czy 


1 IOC /o\ 

1.3o3 (o) 


cy — hiyA 


u.youu 


Pin pn 

czy — C3 1 


1 /111 /o\ 

1.411 (o) 


i inn 

Cy — hhvhi 


n AOAA 

u.youu 


p^n pta 
CZy — C3U 


1 /I oo /o\ 
1.4oo (o) 


cy — hiyc 


n noAA 

u.youu 


pin TJ1 A A 

C3U — hl3UA 


n nonn 

u.youu 


c i n r 1 1 

V 1 U V 1 1 


1 'Ml (%\ 

L.J 12. \0 ) 


pin hT^OR 


0 QR00 


Cll — C13 


1.401 (8) 


C30 — H30C 


0.9800 


Cll — C12 


1.504 (7) 


C31 — C32 


1 .492 (8) 


C12 — H12A 


0.9800 


C32 — H32A 


0.9800 


C12 — H12B 


0.9800 


C32 — H32B 


0.9800 


C12 — H12C 


0.9800 


C32 — H32C 


0.9800 


TxTT "\T; 1 "NT 1 

N2 — Nil — JN 1 


1 "7C /I A / 1 0\ 

1 /3.4U (lo) 


C13 — C14 — H14A 


1 AA C 
1U9.3 


TXT1 "\T; 1 TxT 1 A 

N2 — Nil — N 1U 


m o a i i o\ 
93.04 (lo) 


r^i/i U1/1T3 
C13 — C14 — H14J3 


1 AA C 


TxT 1 \t; 1 \T 1 A 

N 1 — Nil — N 1U 


on ca 1 1 o\ 
09.DU (lo) 


TTI A A A U1/1T3 

H 1 4A — C 1 4 H 1 4B 


1 AA C 

1U9.3 


TxK> TxT; 1 TxT£ 

N2 — Nil — No 


oo nn i 1 a\ 
00. UU (19) 


C13 — C14 — H14C 


1 AA C 


TxT 1 xt; 1 XT/T 

N 1 — Nil — No 


OO "7 A { 1 n\ 

00. /U (19) 


TJ1 A A TU1/1/^ 

H 1 4A — C 1 4 ti 1 4C 


1 AA C 

1U9.D 


TxT 1 A TXT; 1 TxT/C 

N 1U — Nil — No 


1"70 AC /10\ 

1 /O.U5 (lo) 


U1/1T5 /~1 1 y] TTJ1/ir^ 

H 1 4h> — C 1 4 — ti 1 4C 


1 AA C 


TXTT TXT; 1 XIO 

N2 — Nil — No 


OO £Z ( 1 A\ 

00.03 (19) 


/^i/; uk a 
C 1 6 — C 1 J — H 1 J A 


1 AA C 

1U9.J 


TxT 1 TXT; 1 TxTO 

N 1 — Nil — No 


A/i /; 1 / 1 o\ 
94.01 (lo) 


1 /; ukd 
C16 — CI J — H15J3 


1 AA C 


XTin XT; 1 TxTO 

N 1U — Nil — No 


OO 1/1 1 1 0\ 

00.24 (lo) 


ni CA pi r Tjl xD 

rl 1 J A — C 1 j — rl 1 jr> 


1 AA C 


TxT/: WJ 1 XIO 

NO — Nil — No 


Q 1 1 C ( 1 0~\ 

91.13 (19) 


C10 — CI J — HI DC 


1 AO C 

luy.j 


TxTO TxK 1 XT! 

N2 — Nil — N3 


OA "70 ( 1 0\ 

09. /o (lo) 


TJK A pi f rjKr 

ti 1 _> A — C 1 J — ti 1 _>C 


1 AA C 

1U9.3 


TxT 1 TXT; 1 XT'} 

N 1 — Nil — N3 


o~7 a/; / 1 o\ 
O/.UO (lo) 


TU1CTD PK Tjl CP 

ti 1 SB — C 1 J — ti 1 5C 


1 AA C 


TXT 1 A TxK 1 XT'! 

N 1U — Nil — N3 


OA AO i 1 0\ 

o9.9o (lo) 


TxT"7 PI/: pn 

N / — C16 — CI / 


1 A"7 O 

1U/.0 (5) 


TxT£ TxT; 1 TxT1 

No — Nil — N3 


aa /:o / 1 o\ 
9U.00 (10) 


TxT"7 PU pi f 

N / — C 1 6 — C 1 5 


122. 1 (6) 


TXTO TXT; 1 TxTT 

No — Nil — N3 


1"7"7 cc /i/;\ 

1 / (lo) 


pn pu pk 
C 1 / — C 1 6 — C 1 5 


1 1A 1 

13U.1 (6) 


PO TXT 1 TxT; 1 

C2 — N 1 — Nil 


161.9 (4) 


pi/; pn p i a 

Clo — C17 — C19 


105.0 (5) 


CI— N2— Nil 


166.9 (4) 


C16— C17— C18 


126.8 (6) 


C4— N3— N4 


104.6 (4) 


C19— C17— C18 


128.2 (6) 


C4— N3— Nil 


136.2 (4) 


C17— C18— H18A 


109.5 


N4— N3— Nil 


118.8(3) 


C17— C18— H18B 


109.5 


N3— N4— C7 


113.0(4) 


H18A— CI 8— H18B 


109.5 
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\T1 M/l TJ A 

JN3 — JN4 — H4 


1 ii /: 
123.0 


PI M/1 TJ/I 

C / — JN4 — H4 


1 11 A 

123.4 


pin \rc m£ 
C 1 U — JN J — JN 0 


HZ. / (4) 


pin \i: uc 
C1U — JN J — HD 


1 ii c 
123. D 


M£ MC TJC 

JN 0 — JN 5 — HD 


1 ii "7 
123. / 


PIT m/: MC 

CI 3 — JNo — JND 


i ni o /■/! \ 
103.0 (4) 


f 1 1 1 AT£ ATi 1 

C13 — JNo — JN 1 1 


lit ft fA\ 

13D.U (4 j 


MC M£ \TJ 1 

JN J — JN 0 — JN 1 1 


1 in o 
12U.0 (i ) 


n<: Ml XTO 

Clo — JN / — JNo 


111 c /c\ 
111.3 {?) 


C 1 0 — JN / — H 1 


1 1/1 1 

124.3 


mo \n rn 
JN 5 — JN / — H 1 


11/1 i 
124.2 


pin MO \n 

Ciy — JNo — JN / 


1 nc i f a \ 
10D.2 (4) 


p 1 n mo m; i 
Ciy — JNo — JN 1 1 


1 1 C 1 { A\ 

13D.2 (4) 


m~7 mo m; 1 
JN / — JN 5 — JN 1 1 


1 1 O 1 /I \ 

1182 \i) 


n c Mn win 
C2D — JNV — JN 10 


i 1 1 n {A \ 
113.V (4) 


pic Mn urn 
C2D — JNV — tiy 


1 ii n 

122. y 


m 1 n Mn urn 
JN 10 — JNV — tiy 


1 n i 
123.3 


pn win Mn 
C22 — JN 10 — JNV 


1 f\A £. i A \ 

104.0 (4) 


m Min m;i 
C22 — JN 1U — JN 1 1 


11/; n l a \ 
13o. / (4) 


Mn Min \i; i 
JNV — JN 10 — JN 1 1 


111 O /1\ 

11 /.8 (i) 


MO P 1 C 1 

JN2 — CI — Si 


1 11 o ftc\ 
1 / /.8 (D) 


mi n 

JN 1 — C2 — S>2 


1 io 1 /c\ 
1 /o. / (D) 


p/i pi in a 
C4 — C3 — H3A 


1 nn c 
IIJV.D 


P/I PI U1D 

C4 — C3 — Hits 


1 nn c 
lUy.D 


T-ji A pi inn 
H3A — C3 — H3r> 


1 nn c 

luy.D 


P/I PI TJ1 P 

C4 — C3 — H3C 


1 nn c 

luy.D 


ui a pi uir 
H3A — C3 — H3C 


1 nn c 

luy.D 


Li o o pi uir 
Hits — C3 — hUC 


1 nn c 

luy.D 


MO P/I PC 

JN3 — C4 — CD 


1 1 n o ftc\ 
110.0 (D) 


Ml P/1 PI 

JN3 — C4 — C3 


1 11 c /c\ 

122. D (D) 


PC P/I PI 

CD — C4 C3 


1 1/; i ftc\ 
120. / (D) 


n pc p/i 
C / — CD — C4 


1 nc i ftc\ 
1UD. / (D) 


n pc p^ 
C / — CD — Co 


1 ii n /c\ 
12 /.U (D) 


p/i pc p/: 
C4 — CD — Co 


1 11 1 /c\ 

12 1.1 (p) 


pc p/: u/; a 
CD — Co HoA 


1 nn c 

luy.D 


PC P£ 1 1/; 13 

CD — Co — Hots 


1 nn c 

luy.D 


iji A p/; 1 1 /: I) 

HoA — Co — riorS 


1 no c 

luy.D 


PC P£ U£P 

CD — Co — HOC 


1 no c 

luy.D 


Tjr/: a p/: tj/:p 
HoA — Co — JdoC 


1 nn c 

luy.D 


u/;r> p/; tj/;p 
Hot5 — Co — HoC 


1 nn c 

luy.D 


M/l P"7 PC 

JN4 C/ — CD 


1 nc n ftc\ 
lUD.y (D) 


M/1 P"7 PO 

JN4 C/ — Co 


111 o ftc\ 
121.0 (D) 


PC P"7 PO 

CD — C / — Co 


111 1 ftc\ 

132.2 (D) 


C7 — C8 — H8A 


109.5 


C7 — C8 — H8B 


109.5 


H8A— C8— H8B 


109.5 


C7— C8— H8C 


109.5 


H8A— C8— H8C 


109.5 


H8B— C8— H8C 


109.5 



C 1 / — C 1 o — hi 1 


1 nn c 

ioy.5 


Til o a no ni op 


1 nn c 

loy.D 


i 1 1 or> pio TJ1 or 

hi 1 or> — C 1 o — rl 1 oC 


1 nn c 

loy.D 


\to pin pn 
JNo — Civ — CI / 


line /c\ 
110. D (D) 


xto pin p^n 


1 ii n ftc\ 
122.0 (D) 


p i -7 pin pin 

ci / — ciy — czu 


1 11 c ftc\ 
12/. D (p) 


pin pin inn A 

c i y — C2U — H2U A 


1 nn c 

loy.D 


Pin pin i lino 
c i y — CZU — HZUB 


1 nn c 

loy.D 


inn * pan i i">pil) 

HZUA — CZU — HZUB 


1 nn c 

loy.D 


plA POA TTin/" 1 

C 1 y — CZU — HZUC 


109.5 


mn a pin uinr 1 
HZUA — CZU — HZUC 


1 nn c 

loy.D 


TTmT5 Pin TTTAP 

HZUb — CZU — HZUC 


109.5 


p -> -> pti i n i * 
CZZ — CZ 1 — HZ 1 A 


1 nn c 

loy.D 


p->") pi 1 uo 1 r> 
CZZ — CZ 1 — HZ 1 r> 


1 nn c 

luy.D 


1 1-> i * pn in i n 

HZ 1 A — CZ 1 — HZ IB 


1 nn c 

loy.D 


PTl pn nil / " 

CZZ — CZ 1 — HZ 1 C 


1 nn c 

loy.D 


it-) i * p "> i [ n i p 
HZ 1 A — CZ 1 — HZ 1C 


1 nn c 

loy.D 


in id pti rn 1 / " 
HZ 1 r> — CZ 1 — HZ 1 C 


1 nn c 

loy.D 


\jin p-> -> PTJ 

JN 1U — CZZ — CZo 


1 1 f\ A /C\ 

1 1U.4 (D ) 


Min pn pti 
JN 1 U — CZZ — CZ 1 


1 11 1 ftc\ 

122.2 (D) 


PT> PT) PT1 

CZ J — CZZ — CZ 1 


1 11 A /C\ 

12/. 4 (D) 


PTC poi p-v-v 

CZj — CZ3 — CZZ 


1 n/: n /c\ 
lOo.O (D) 


PTC PT1 pi /I 

CZj — CZ3 — CZ4 


i ii /: m\ 
ill. 0 (0) 


piT) pil PT/1 

CZZ — CZ3 — CZ4 


1 1/; a ia\ 
120.4 (0) 


poi pi/1 in 1 a 
CZ3 — CZ4 — HZ4A 


1 nn c 

loy.D 


POO pi/I UT/1D 

CZ3 — CZ4 — HZ4B 


1 nn c 

loy.D 


in , 1 * nil in 1 t") 
HZ 4 A — C Z 4 — HZ 4r> 


1 nn c 

loy.D 


POO po /I 1 11 1 / • 

CZ3 — CZ4 — HZ4C 


1 nn c 

loy.D 


I I O 1 A PO /I 1 1 0 1 / ' 

HZ4A — CZ4 — HZ4C 


1 nn c 

loy.D 


I I O 1 1) PO /I I I O 1 / " 

HZ4B — CZ4 — HZ4C 


1 nn c 

loy.D 


"\Tfl PTC po 1 

JNy — CZj — CZ3 


1 nc i /c\ 
10D.2 (D) 


~KTC\ PTC P O C 

JNy — CZj — CZo 


1 11 c ftc\ 
122. D (D) 


p O "J POC 

CZ3 — CZj — CZo 


111 1 /c\ 

132.3 (D) 


PTC po/. I TO/. A 

CZj — CZo — HZoA 


1 nn c 

loy.D 


PTC p o I I ") /, D 

CZj — CZo — HZoB 


1 nn c 

loy.D 


in/, a po /. 1 1 oa i) 
HZoA — CZo — HZoB 


1 nn c 

luy.D 


PTC PT/r I I O / " 

CZj — CZo — HZoC 


1 nn c 

loy.D 


I I O A PO A I I O / " 

HZ o A — CZ o — HZ oC 


1 nn c 

loy.D 


UT/rn p o A I n//' 

HZoB — CZo — HZoC 


1 nn c 

loy.D 


PH xt 1 1 T\T1 o 

C31 — JN 1 1 — JN1Z 


1 r\A i ftc\ 
104.3 (D) 


XT 1 1 XT 1 T PT O 

JN 1 1 — JN 1Z — CZo 


1 1 1 n /c\ 
113.0 (D) 


XT 1 1 XT 1 T un 

JN 1 1 — JN JZ — HJZ 


1 11 £. 

123.0 


POO XT1 T un 

CZo — JN J Z — H J Z 


1 11 A 

Hi A 


C28— C27— H27A 


109.5 


C28— C27— H27B 


109.5 


H27A— C27— H27B 


109.5 


C28— C27— H27C 


109.5 


H27A— C27— H27C 


109.5 


H27B— C27— H27C 


109.5 
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p i f\ PA TTA A 

C 1 U — Cv — Hv A 


109.5 


p i r\ /—i n TTAT1 

CIO — C9 — H9B 


109.5 


TTA A /"in TTAT3 


1 pin c 

109.5 


Pin rn unr 

c i u — cy — hive 


1 nn £ 
10V.5 


TTA A nn TTAP 

H9A — C9 — H9C 


109.5 


i ini) pn 1 tap 
hl9B — cy — HyC 


1 nn £ 
10V.5 


"N.TC pin ni i 

JN 5 — C 1 U — C 1 1 


1 n~7 n 1 z\ 
10 /.0 (?) 


\tc pi a pa 

N 5 — C 1 0 — C9 


121.9 (5) 


pi i P 1 A PPi 

Cll — CIO — C9 


131.1 (5) 


P 1 A P 1 1 P 1 1 

CIO — Cll — C13 


105.9 (5) 


pin pi 1 P 1 O 

CIO — Cll — C12 


126.7 (5) 


pi i /ii i pii 
CI 3 — Cll — C12 


127.4 (6) 


pi 1 pi 1 1T1 1 1 

CI 1 — Clz — HlzA 


109.5 


P11 pi 1 iti in 

CI 1 — Clz — Hl/B 


109.5 


Tin * pn ttiid 
HlzA — Clz — Hl/B 


1 nn c 

109.5 


1 V. 1 z 1 1 1 Z V. 


10Q S 


H12A C12 H12C 


109.5 


H12B — C12 — H12C 


109.5 


N6 — CI 3 — Cll 


110.6 (5) 


N6 C13 C14 


121.8 (5) 


Cll — C13 — C14 


127.5 (5) 


XT 1 A m; 1 XT 1 PI 

N 10 — Nil — JN 1 — C2 


no 0 / 1 a\ 

-128.8 (14) 


"N.T/C TvT; 1 XT 1 PI 

No — Nil — N 1 — C2 


CI A /"1 A\ 

52.0 (14) 


XTO XTI 1 XT 1 PI 

N8 — Nil — N 1 — C2 


1 A"i 1 1 /l \ 

143.1 (14) 


\n 1 XT 1 PI 

N3 — Nil — N 1 — C2 


TO 1 /1 A \ 

-38.7 (14) 


Min -nt; i \n p i 
N 1U — Nil — Nz — CI 


loO (2) 


"ivtz; xt; i xti p i 
No — Nil — Nz — CI 


1 1 /i\ 

-21 (2) 


mo xt; 1 xti p 1 
No — Nil — Nz — CI 


1 1 i /i\ 

—112 (2) 


xto \t; i \n p i 
N3 — Nil — NZ — CI 


*7A /")\ 

70 (2) 


XTI XT; 1 XTI P A 

N 2 — N 1 1 — N 3 — C4 


CA £ fC\ 

50. 0 (5) 


XT 1 XT; 1 XTI P /I 

N 1 — Nil — N3 — C4 


1 1^ H /C\ 

-132.7 (5) 


XT 1 A XT; 1 XTI P /I 

N 10 — Nil — N3 — C4 


-43. z (0) 


XT£ MI1 XTI p /I 

N 0 — N 1 1 — N 3 — C4 


138.0 (0) 


XTI "IvT; 1 XTI XT /I 

Nz — Nil — N 3 — N4 


-136.9 (4) 


XT 1 XT; 1 "N.T1 XT /I 

N 1 — Nil — N3 — N4 


39.7 (4) 


\T 1 f\ \T! 1 \T-1 XT /I 

N 10 — Nil — N3 — N4 


1 TPl ( A\ 

129. 2 (4) 


XT£ ~WX\ 1 XTI XT A 

No — Nil — N 3 — N4 


-48. y (4) 


P/1 XTI XT/1 P*7 

C4 — N 3 — N4 — C7 


1.0 (6) 


XT; 1 XTI XT A P*7 

Nil — N3 — N4 — C / 


—173.6 (4) 


pin XT C XT/I P 1 1 

CIO — N5 — No — CI 3 


0.2 (6) 


Pin M<£ \t;i 

C 1 0 — JN 3 — JN 0 — JN 1 1 


-1 /3.4 (3) 


N2 — Nil — No — C13 


1 on n //;~i 

-129.0 (6) 


XT 1 XT; 1 XT/I P 1 1 

N 1 — Nil — No C13 


54.2 (6) 


N8 — Nil — No — C13 


-40.4 (6) 


N3— Nil— N6— C13 


141.2 (6) 


N2— Nil— N6— N5 


42.2 (4) 


Nl— Nil— N6— N5 


-134.6 (4) 


N8— Nil— N6— N5 


130.8 (4) 


N3— Nil— N6— N5 


-47.6 (4) 



"VT1 O PTO pin 

N 12 — Cz8 — czy 


1 C\C A /C\ 
IUO.4 {J) 


XT1T PTO pon 

N 1 Z — Cz8 — Cz / 


111 Q /c\ 

121.3 (j) 


PIA PTO piT7 

Czy — Cz8 — Cz / 


111 1 

[32.2 (0) 


pto pm pi 1 
Cz8 — Czy — C3 1 


1 AC 1 /C\ 

1U5.Z (j) 


PTO PTA pin 

Cz8 — Czy — C3U 


1 TO A 

iz8.y (0) 


p? 1 pin pin 
C 3 1 — Czy — C 3U 


125.8 (0) 


p^n pm tjia a 
Czy — C3U — hl3UA 


1 AA C 

iuy.!> 


P1Q p-j/\ I I IHT) 

Czy — C3U — hl3Ur> 


1 no ^ 

luy.j 


TJ1AA Pin TJ1AT5 

hi 3 U A — C 3 U — hi 3 Ur> 


1 AA C 

iuy.!> 


Pin pm 1 1 ~) 1 \f ' 
Czy — C3U — hl3UC 


1 AA C 


I I ~) n A PlA in np 

H3UA — C3U — hl3UC 


1 AA C 

iuy.3 


hl3Ur> — C3U — hl3UC 


1 AA C 


"\t 11 pi 1 pin 

N 1 1 — C3 1 — czy 


I 1 1 A /C\ 

I I l.U (j) 


XT 11 PI 1 pn 

N 1 1 — C3 1 — C3z 


111 1 

12 1.1 (0) 


Pin pi 1 pn 

czy — C3 1 — C3z 


in 0 
12/. 8 (0) 


C\\ C\l T4^?A 
v 1 — vjz — njzrt 


1 HQ S 


C31 — C32 — H32B 


109.5 


H32A — C32 — H32B 


109.5 


C31 — C32 — H32C 


109.5 


H32A — C32 — H32C 


109.5 


H32B — C32 — H32C 


109.5 


p /; pc PI XT A 

Co — Cj — C / — N4 


no n 
1 /8.U (0) 


p A pc p-7 PO 

C4 — CD — C / — C8 


1 nz 1 /£\ 
1 /J.2 (0) 


p /C PC Pl PO 

Co — C J — C / — C8 


A O ( 1 1 \ 

U.8 (11) 


~\T£ xtc pin 1 1 
N 0 — N 5 — C 1 U — C 1 1 


-U.2 (0) 


xt£ "\tc pin pn 

n 0 — n d — c 1 u — cy 


1 nn a /c\ 
1 / I A p) 


xtc pin pi 1 pn 
N 5 — C 1 U — C 1 1 — C 1 3 


A 1 

0.1 (6) 


pn pm pi 1 pi 1 
cy — C 1 U — C 1 1 — C 1 3 


1 nn n f&\ 
—1 1 1 .2 (0) 


xtc pin p 1 1 p 1 1 

N J — C1U — Cll — Clz 


1 *7A A ( Z \ 

1 /y.y p ) 


pn pm pi 1 P11 
cy — C 1 U — C 1 1 — C 1 Z 


2.0 (1U) 


XTC XT/T /^l-l /^ll 

N j — N 0 — C 1 3 — C 1 1 


-0.1 (6) 


xt; 1 xT/i pn p 1 1 
Nil — No — C13 — Cll 


1 *7T 1 ( A\ 

1 /2.1 (4) 


XTC "\T£ PI 1 pi J 

N 5 — N 0 — C 1 3 — C 1 4 


1 *70 /I /C\ 

-1 /8.4 P) 


xt; 1 xt/c pn p 1 /i 
Nil — No — C13 — C14 


1 /A\ 

-6.2 (9) 


Pin P11 pi i "vr<c 
C1U — Cll — CI 3 — No 


a a (n\ 

0.0 (7) 


pi 1 P11 P11 XT£ 

Clz — Cll — CI 3 — No 


1 *7A O /C\ 

-1 /y.8 (5) 


Pin P11 pi 1 pi /i 
C1U — Cll — C13 — C14 


no i (c\ 
1 /8.2 (0) 


pii P11 pi 1 pi 1 
Clz — Cll — CI 3 — C14 


1 n 1 1 a\ 

-1.7 (10) 


XTO "\TT p 1 pn 

N8 — N / — Clo — CI / 


1 A /"7\ 

-1.0 (7) 


XTO XT*7 f^] & pi c 

N 8 — N / — C 1 0 — C 1 J 


1 *7A C 

1 /y.j (0) 


xt*7 ri/; pn p 1 n 

n / — cio — ci / — ciy 


a (n\ 

0.6 (7) 


pk pu p 1 -7 pin 

ci j — cio — ci / — ciy 


1 on n //:\ 
— 180.0 (6) 


XT*7 p 1 /C pi 1 P1Q 

N / — C 1 0 — C 1 / — C 1 8 


1 "7n c //;\ 
1 /V.5 (6) 


P1C p 1 r P1*7 PIO 

C15 — C16 — C17 — C18 


-1.0 (12) 


N7— N8— C19— C17 


-0.6 (6) 


Nil— N8— C19— C17 


165.1 (4) 


N7— N8— C19— C20 


178.9 (5) 


Nil— N8— C19— C20 


-15.4 (9) 


C16— C17— C19— N8 


0.0 (7) 
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P1 £ M"7 mo nn 
C16 — JN / — JNo — Ciy 


1.0 (6) 


Clo — CI / — CIV — JNo 


no n 

-[ /o.y (o) 


pi £. M^7 MO m: 1 

C 1 0 — JN / — JN 6 — JN 1 1 


1/^*7 £. (A \ 

— lO/.O (4) 


nn pin pin 

cio — ci / — ciy — C2U 


1 *7n c 

-1 /y.D {b) 


mo \t; i mo nn 
JN2 — JN 1 1 — JNo — CIV 


1 T T /I /C\ 

-132.4 (DJ 


pio pn p 1 n pin 

c i o — c i / — c i y — C2(j 


1.6(11) 


M1 m; 1 mo nn 
JN 1 — JN 1 1 — JNo — Ciy 


jU.o (0) 


MO M 1 n P T T pn 

JNy — JN 1U — C22 — C2J 


-1.9 (6) 


mi a m; i mo pin 
JN 10 — JN 1 1 — JNo — Ciy 


to r /c\ 

— 3&.0 (j) 


m; i Mm poo PTi 
JNll — JN 1U — C22 — C2o 


1 1 //I \ 

loo.l (4) 


M£ m; 1 MO P 1 fl 

JNo — JN 1 1 — JNo — ciy 


nn /: / c\ 

i3y.o p j 


JN y — JN 1 U — C22 — C2 1 


1 *7fl C / C\ 

i /y.j p j 


MO Mi 1 MO MO 

JN2 — JN 1 1 — JNo — JN / 


il.y (4) 


m; i \ti a pn n i 
JNll — JN 1U — C22 — C21 


1 t /; /"n\ 

-12.0 (y) 


M 1 Mi 1 MO MO 

JN 1 — JN 1 1 — JNo — JN / 


— 144. y (4) 


mi n pt> pn pic 
JN 1U — C22 — C2o — C2j 


T T /"7\ 

2.2 (7) 


M1A Mi 1 MO MO 

JN 10 — JN 1 1 — JNo — JN / 


nc '■7 //i \ 
1ZD. / (4) 


PTI PT) pn PTC 

C2 1 — C22 — C23 — C2 j 


-i /y.2 (o) 


m/; m; 1 MO MO 
JNo — JNll — JNo — JN / 


C£ 1 

-Do.l (4) 


XTin pot pn pi/i 
JN 1U — C22 — C23 — C24 


1 *7C /I 

—1 /D.4 (0) 


Mn win pii 
C2D — JN y — JN 1 U — C22 


u.y (o) 


pti pn pn ri/i 
C2 1 — C22 — C23 — C24 


T T 1 \ 

3.2 (11) 


pi? mo Mm m; 1 
C2D — JN y — JN 1 U — JN 1 1 


— Lby.6 (4) 


"\T1 A \Tfl ptc pn 

JN 1U — JNy — C2j — C23 


n c 

0.5 (6) 


MO Mi 1 M1A m 

JN 2 — JN 1 1 — JN 1 U — C22 


40.3 (o) 


\Tin \t(i ptc r^^t. 
JN 1U — JNy — C2j — C2o 


1 "70 1 /C\ 

i /y.i (j) 


mi m; 1 M1A /^oo 
JN 1 — JNll — JN 10 — C22 


— 13o.o (o) 


p "> -> Pn PTC \Tfl 

C22 — C23 — C2D — JN y 


-1.6 (6) 


mo m; 1 Mm poo 
JN 5 — JN 1 1 — JN 1 U — C22 


A") T (H\ 

—42.2 [p) 


PT/i pn ptc \rn 
C24 — C23 — C2D — JN y 


1 /O.U (o) 


mi m; 1 M1A POO 

JN 3 — JN 1 1 — JN 1 U — C22 


130.1 (0) 


pn> pn ptc pi/: 
C22 — C23 — C2D — C2o 


1 on n 
-loU.U (0) 


mo m; 1 Mm Mn 
JN2 — JNll — JN 1U — JNy 


1 A c o (A \ 
— 14o.y (4) 


PT/i pn ptc pi/: 
C24 — C2 3 — C 2 j — C2 o 


T A PI 1 \ 

-2.4 (11) 


mi m; 1 mi/1 Mn 
JN 1 — JNll — JN 10 — JNy 


Tn n //ia 
ZV.V (4) 


PH Ml | M11 PTO 

C31 — JN 1 1 — JN 12 — C2o 


n t (h\ 

-0.2 (7) 


mo m; i Min Mn 
JNo — JNll — JN 1U — JNy 


1 T/1 /'/l \ 

124.0 (4 ) 


JN 1 1 — JN 12 — C25 — C2y 


n n / -7\ 

0.0 (7) 


mi m; 1 mi/1 Mn 
JN3 — JNll — JN 10 — JNy 


C*7 1 ( A\ 

-57.1 (4) 


Ml 1 M1 T PTO PT*7 

JN 1 1 — JN 12 — C2o — C2 / 


1 to n /c\ 

i /o.y (j) 


M/1 Ml P/1 

JN 4 JN 5 — C4 — CD 


U.4 (o j 


"NT 1 T PTO PTO. PI 1 

JN 12 — C2o — C2y — C31 


0.3 (7) 


M^1 mi P A PC 

JNll — JN3 — C4 CD 


1 *7T Z ( A\ 

1 /o.D (4) 


pn PTO PTO PI 1 

C2 / — C2o — C2y — C3 1 


1 TO C /"7\ 
—1 /O.J (/) 


M/1 Ml P/1 PI 

JN 4 JN 5 — C4 — 


1 7Q Q /C\ 

1 ly.Q [p ) 


M1T PTO PTQ pin 

JN 12 — C2o — C2y — C3U 


— 1 /0.4 (0 ) 


m; 1 mi p^i pi 
JN 1 1 — JN 3 — C4 C3 


-6.7 (9) 


pn pto pto pm 
C2 / — C2o — C2y — C3U 


A O i"\ T\ 

4.5 (12) 


Ml P/1 PC P"7 

JN J — C4 CD — C / 


-1.5 (6) 


Ml T Ml 1 PI 1 pin 

JN 12 — JN 1 1 — C3 1 — C2y 


0.4 (7) 


PO P/1 PC P"7 

C3 — C4 — C5 — C7 


1 "70 1 i ti\ 

178.7 (6) 


M1 T M1 1 PT 1 PTT 

N12 — Nil — C31 — C32 


-178.6 (6) 


N3— C4— C5— C6 


-177.5 (5) 


C28— C29— C31— Nil 


-0.4 (7) 


C3— C4— C5— C6 


2.7(10) 


C30— C29— C31— Nil 


176.4 (6) 


N3— N4— C7— C5 


-1.9 (6) 


C28— C29— C31— C32 


178.5 (7) 


N3— N4— C7— C8 


175.6 (5) 


C30— C29— C31— C32 


-4.7(11) 


C4— C5— C7— N4 


2.0 (6) 







Hydrogen-bond geometry (A, °) 



D—H-A 


D—H 


H—A 


D-A 


D—H-A 


N5— H5-N11 


0.86 


2.15 


2.970 (8) 


159 


N7— H7-S2' 


0.86 


2.66 


3.441 (6) 


152 


N9— IB-Si" 


0.86 


2.59 


3.348 (6) 


148 


N12— H12-S1 


0.86 


2.49 


3.292 (7) 


156 


C3— H3A-N2 


0.98 


2.57 


3.338 (9) 


135 


C14— H14A-N1 


0.98 


2.50 


3.324 (9) 


141 


C20— H20A-N1 


0.98 


2.49 


3.371 (8) 


150 


C21— H21A-N2 


0.98 


2.48 


3.326 (8) 


145 



Symmetry codes: (i) x-\,y, z; (ii) x+\,y, z. 
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